Mouse model of paraquat-poisoned lungs and its gene expression profile.
Paraquat (PQ)-induced pulmonary toxicity is characterized by initial development of pulmonary edema, infiltration of inflammatory cells, and damage to the alveolar epithelium, which may progress to severe fibrosis. However, the exact role of PQ in the progression of the pathogenesis has not been clearly established. To understand the mechanism of PQ in pulmonary toxicity, we developed an animal model of PQ-induced lung injury by intranasal instillation of PQ solution using C57Black/6J mice. Twenty microliters of PQ solution (0.01, 0.01, and 0.04 mg/mouse) was applied through the nares, and the same amount of vehicle was applied in control mice. The pathological progression of lung pathology in our mouse model was very similar to that of patients suffering from PQ poisoning. The lungs of some animals exposed to PQ showed acute fulmination, resulting in death from 5 days post-exposure, but others showed a more protracted injury, resulting in typical pulmonary fibrosis at 3 weeks. Using this PQ-poisoned mouse model, we examined the gene expression at the initial destructive phase (within 5 days) that fibrosis has not completely developed. We prepared RNAs after 6h, 24h, and 5 days and examined the changes of the expression levels for 45 selected genes. The genes showing >2-fold increase at 6h or a time-dependent decrease during this experimental period may be the early markers for the destructive phase. These genes are Mt1, Mt2, Hmox1, Gcl, GR, IL-6, IL-13, Txn1, Fas, FasL, Lpin2, Mmp1a, Mmp12, Sfp-B, Sfp-D, CAT, EC-SOD, GST, and Pltp. On the other hand, the genes involved in the development of fibrosis, such as procollagen, Fn1, Eln, SMA, and Mmp9, Timp1 were significantly increased on day 5, not at 6h nor at 24h, after PQ treatment (the late marker). The genes showing a significant increase (Mmp3 and Mmp8) or decrease (VEGFA) at 24h and 5 days and not at 6h may be also the late markers. These changes in gene expression, which are equalled to functional activities of proteins, will be the targets for future studies focused on the development on PQ-induced pulmonary damage.